Emergence of resistance to imipenem during therapy for Pseudomonas aeruginosa infections.
We studied the mechanism of resistance to imipenem in three clinical isolates of Pseudomonas aeruginosa. Two of these isolates arose from imipenem-susceptible strains isolated during therapy with imipenem and were associated with treatment failure. One of these two strains had previously been broadly resistant to beta-lactams; the second acquired resistance to imipenem alone. One isolate of the third strain was resistant to imipenem but susceptible to other antipseudomonal beta-lactams. No isolate contained beta-lactamase activity capable of hydrolyzing imipenem at a detectable rate. Studies of the penicillin-binding proteins of all isolates revealed no differences in the number of proteins, molecular weight of, affinity for penicillin, or affinity for imipenem in any isolate. In each case the resistant isolate lacked one or more outer membrane proteins that were present in a susceptible isolate of the same strain. The observed alterations in outer membrane proteins may be associated with diminished permeability of the bacterial outer membrane to imipenem and may be the major factor responsible for resistance in these isolates.